GUICS: Graphic User Interface for Crop
Simulation with Windows 95

Version 1.7

User’'s Manual

by

Basil Acock
Eugene Mironenko
Y akov Pachepsky

V.R.Reddy

USDA-ARS Department of Horticulture
Remote Sensing and Modeling University of Maryland at

Laboratory College Park
Beltsville, Maryland 20705 College Park, Maryland 20742

March 25, 1998

Duke University Phytotron
Department of Botany
Duke University
Durham, NC 277708



This manual documents GUICS version 1.7 asof March 25, 1998.
GUICSisaWindows™ interface for crop simulators. It runs under Windows 95.

GUICS can support many crop models simultaneously.

GUICS isthefirst crop ssimulator interface that has been designed with the direct help and
advice of farmers and consultants.

GUICS was designed by

Basil Acock, USDA-ARS

Eugene Mironenko, University of Maryland
Y akov Pachepsky Duke University

V.R. Reddy USDA-ARS

GUICS is a direct continuation of the work on WINGLY, the Windows interface for the
soybean simulator GLY CIM that was carried out by Antony Trent and Paul Amonson.

Part of the work was funded by the United Soybean Promotion Board through
cooperative agreements between USDA-ARS, University of Maryland, and University of
Florida. The help of F.D.Whider and Tom Hodges is acknowledged. The advices of
M.C. Acock, D. Bragg, W.C. McCain, J.E. Hester, K.B. Hood, D.P. Madison, Jr,

J. Mullens, W.G. Ragsdale, H.T. Wilder, Jr. and D.J. Timlin are greatly appreciated.

The code was written by E.V. Mironenko. The icons were designed by L. Pachepsky.
The on-line help was developed by Jackson Fisher.

This documentation was prepared by

Y akov Pachepsky Duke University
Eugene Mironenko, University of Maryland
Geetha Reddy University of Maryland
GUICS is maintained by

Eugene Mironenko University of Maryland
Geetha Reddy University of Maryland

GUICSisatoal to help run crop smulators. No warranty is given on the reliability of a
particular smulator run by GUICS.

Please send al questions about, comments on, or problems with GUICSto Y akov
Pachepsky at (301)504-7468, fax (301)504-5823, E-mail ypachepsky @asrr.arsusda.gov.

Windows is a trademark of Microsoft Corporation.



Table of Contents

THE CONCEPL........eeeeeeee ettt ettt e et e e s bt e e s b e e e snre e e enseeesnneas
ADOUL TRISMENUEL ... s
Chapter One: Installing GUICS ...
Chapter Two: Working with Projects and SCenarios..........cccevveeeiieeiiiieesieeenieenns
21 Creating aNeW ProjeCt .......coooueviiiiiiiieee e
2.2 Opening an EXisting ProjeCt.........ccoveiieiiiiieiiie e
2.3 COoPYING APIOJECL........eiiiiiie et
24  Deeting @ProjeCh.........coooiiiiiiieiiieeeeee st
25  Creating aNEeW SCENANO .....cccveeiiieeeiiiee et
2.6  Editing an EXiSting SCENAIMO.......cccuviiieieiiiie e
2.7 COPYING @SCONAIO ....eeeeiiiieeeiiieeeieeestee et esteee s saee e e sseeeesneeeesseeeas 11
2.8  VayiNQaSCONAIO ....ueeeiiiieeiiieeeiee ettt e e sneee s 11
2.9  DeEting @SCeNAIO ......coeiuiieiiiieeiiie et saeee s 13
Chapter Three: VIiewing RESUILS ........couiiiiiiie e 14
31 ObtaiNiNg RESUILS ......eeeiiiiie e 14
3.2 Viewing Graphs.........ccoooie i 14
3.2.1 Sedecting Variablesto Graph..........cccovceeeiiieeniiiiicieeeee 14
3.2.2 Manipulating Graphs.........ccceereerinieeaniie e 16
3.2.3 Printing Graphs........ccoocueeiiieeiiiie e 18
3.3 Viewing TablES......oooeieeeee e 19
3.3.1 Selecting Variablesto Tabulate............cccoeveeeeiiieiiiinenieen 19
3.3.2 Printing TableS......uueiiiie e 20
34  Viewing Summaries and REPOIMS........c.ccevieeeriiieiiiieeniee e 20
3.4.1 Displaying Summaries and REPOIS.........cocceeerieeeeriiieeniennns 20
3.4.2 Printing Summaries and REPOIS..........ccceeveeeeicieiiniieeiieenns 22
Chapter Four: Working With DataSets..........ccoovieiiiieiiiie e 23
4.1  Selecting aData Category .........ceeveeeerieeeiiieeeieeesieeeseeeeseeeeseeee s 23
4.2  CopyiNg aDaaSet ........coeiuiieiiie e 24
4.3  Deleting aDataSet ........ccooiuiieiiie e 24



4.4  Editing or Reviewing aDataset............ccceeveerinieeiniie e 25

45  Creating aNew Datasel..........ccceeeieieiiieeeiiie e 27

4.6  ImMpPOrting aDalaSet........ccccuveiiiieiiie e 29

A7  EXPOrting @ DaaSel........ccccueeiieieiiie e 30

4.8  Accessing a Dataset During a Scenario ReVIiew............ccceveeeennennn. 30
Chapter Five: Updating Weather Datasets Using Weather Stations....................... 31
51  Checking Modem Settings.........ccoceeeruireiiiiesieessiee e see e 31

52  Setting aNew Weather Station...........ccceeveeeiiieeiiiee e see e 32

5.3  Editing aWeather Station..........cccceeeiiiieiiiieiiee e 33

54  DeetingaWeather Station..........cccceeiieeeiiiieiiiie e 34

55  Caling aWeather Station .........ccovcueieiiiiieiiiiieeiiie e 34

5.6  Refreshing aWeather Dataset..........ccoceeeiiiiieiiiieiiiie e 36

5.7  Patching aWeather Dataset ............coevveeeiiiiieiiiieee e 38
Chapter Six: Adding a New Crop Simulator to GUICS..........ccccoeivieeniieeiieene 41
6.1  Maodifying and Documenting Input and OULPUL............ccevverereeennne. 41

6.2  Documenting Input and Output DatasetS.........cooceeereeeerieeesieeenne 42

6.2.1 Writing Scripts For Data Categories...........cccvvveeeriveeenneenns 42

6.2.2 Writing Scripts For ‘Graphics Files........ccccccviiiiiiiieenienn. a7

6.2.3 Writing Scripts For ‘Table’ Files.......cocooviiiiiiiiiieee 438

6.3  Bracketing the Crop SImulator ..........ccooveeeiiiiiiiiie e 438

6.4  Instaling the Crop SIMUlator...........ccceeiiiiiiiie e 49

6.5 Removing aCrop SIMUIEON .........cooiiiiiiiiieeee e 49
Chapter Seven: Viewing Model-specific Graphics...........ccoveeiiieeiiiieeiieeceee e 50
Chapter Eight: Removing GUICS from Y our COMPULES ..........cceeeriereneeeeiieneneen 52
Appendix A: TerMINOIOGY .....ccooueiiiiiieiiiie et seee e 53
Appendix B:  Standard COOE...........ccueeiiiieiiiieeiiee e 55
Appendix C:  File System of GUICS.........coooiiiiieeee e 60
Appendix D:  Converting WINGLY Filesto GUICS Format...........cccceevieeenennns 62



The Concept

GUICS isaWindows 95 interface to run crop simulators. There are many crop simulators
available nowadays. Despite al the differences between them, they have common features
that have enabled us to develop thisinterface.

The hierarchy of information unitsin GUICS is based on the fact that one run of any crop
simulator makes predictions for a particular combination of weather, soil, crop cultivar,
and farm operations. Data on weather, on soil, etc., are referred to as datasets; datasets
are organized by data category according to the type of data. A complete set of datasets
for acrop ssimulator are referred to as a scenario. Several related scenarios may be
combined into a group that is called a project. Each scenario must belong to a project.

GUICS runs a crop simulator after arranging the input data for one or for severa

scenarios according to the user’s request. GUICS displays the results in graphic, tabular,
and text forms. If severa scenarios are of interest, the tables and graphs will display results
of all scenarios simultaneoudly to facilitate a comparison of results. Severa waysto
visualize the results are available. A toolbar isincluded to smplify viewing resuilts.

Copying, deleting, and editing functions are available at al levels of the ‘ project-scenario-
dataset’ hierarchy. Severa additional functions are specific to a particular level of the
hierarchy. At the scenario level, a user can vary the scenario, that is generate a set of
scenarios differing by one dataset only.

Calling a weather station to update the current weather dataset is possible.

Each information unit (a project, a scenario, a dataset) has a name, and may have an icon
and amemo. An icon is meant to smplify recognizing a unit or to symbolize essential
features of aunit. A memo is atext description of a unit.

The interface has a set of wizards to guide a user through all stages of project
development, scenario assembly, viewing results, and editing datasets. The on-line help is
included.

GUICS interacts with a crop simulator as with a stand-alone code. Scripts have to be
written to plug a simulator into GUICS. The scripts describe the structure of input and
output datasets specific to a particular simulator. Authors may want to modify the output
of their ssimulators to take advantage of the capabilities of GUICS in viewing results.

Thereis no standard in datasets for crop smulations. GUICS allows different ssimulators
to have different datasets for the same data category, for example different soil files for the
samefield.

GUICS has afully object-oriented design and implementation. It is open to enhancements,
e.g., using maps, displaying animation, using data bases to store datasets.



About This Manual

The manual is divided into eight chapters. Chapter One shows how to set up the program.
Chapter Two gives a detailed look at operations with projects and scenarios. Chapter
Three discusses viewing results of simulations. Chapter Four covers operations with
datasets. Chapter Five shows how to obtain data from a weather station. Chapter Six
explains how to plug a crop simulator into GUICS. Chapter Seven shows how to use
graphics which is specific to a particular crop simulator. Chapter Eight contains
instructions on removing GUICS from your computer. Appendix A describes graphic user
interface terminology used in the manual. Appendix B contains the standard code needed
to plug asmulator in GUICS. Appendix C shows how the file system is arranged.
Appendix D explains how to convert WINGLY filesinto GUICSfiles.

GUICS comes with the example of a soybean crop simulator GLY CIM (Acock and Trent,
1991). GLYCIM is aresearch model that has been tested and used on farms for 6 years.
Screen examples necessarily reflect the input and output specific to GLY CIM.



Chapter One: Installing GUICS

1.1 Installing GUICS

Note these system requirements...

GUICS requires 486 or higher computer with a math coprocessor, 16 MB of RAM, and
approximately 4MB of available hard disk space. Y ou need Windows 95 to run GUICS.
Y ou need a modem to download weather data using GUICS.

Follow these steps to install the program...

1. Exit all Windows programs that you have been running.

2. Insert the GUICS Disk 1 into drive A or B of your computer.

3. Doubleclick the icon group ‘My Computer’

4. Doubleclick the icon of the drive where the diskette is inserted.

5. Doubleclick theicon ‘Setup.exe’ @

6. Follow the instructions of the InstallShield program. Y ou may aways use the default
destination directory C:\GUICS and the default program group ‘ Accessories’. Y ou may
click the *Cancel’ button to quit Setup any time during installation. Click the ‘Next’ button
to continue installation.

Y ou will be informed when the installation is completed.

Now you are ready to begin using GUICS.



Chapter Two: Working with Projects and Scenarios

Once you have installed GUICS, doubleclick the GUICS icon E@ The GUICS window
and ‘Welcome to GUICS' window appear, and you have the choices of creating a new
project or working with an existing project.

Elguics M=

Project Datasetz: Model ‘“Weather Options Window Help:

w2 (x| 2| B|=|=(=22] &
ey HEen |0 Eepy |CDelete ] | Help Tile Eover | Eaied || Hived [Elgze Pritits

= 1welcome to GUICS

Choaze

Start a hew project

| _Ei_llES prEEiiCtS-ti‘_:rE_ results of warious ma_nag_ément'{:iﬁcisiunsi
I It uzes crop models to simulate what iz likely to happen.

2.1 Creating a New Project

Creating a new project involves giving a name to the project, writing a memo about it, and
selecting an icon to represent it.

Click the * Start a new project’ button in the *Welcome to GUICS' window, or select
Project|New from the menu bar. The window ‘Name and description of a project’ appears.



Name and description of a project
Mame of the project (essential) Current ican Available icons (choose and doubleclick)

| & A

- Bk

Describie your project
YWrite something to remind wou later
what it is about (optional)

=

¥

- &Y

-

| Click ar press "OK" afteryou finish. _OK_l

@

| To guitthis window and abandan

the changes, click "Cancel". Cancel
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Type the name of the project. Any combination of characters can be used. Writing a memo
is recommended. Write something to remind you later what the project is about.

To select an icon, doubleclick it. Selection of an icon is optional. Some people have found
it useful.

Click the *cancel’ button if you have changed your mind and do not want the new project
to be created.

Click ‘oK’ when finished with the name, the memo, and the icon. Y ou will see the ‘ Project
directory’ window that displays the list of projects including the one you have just created.

= Project Directory | ]
| Diate | Scenaros I Firsttest project =
i ozg2148% 0
Comparison of varieties na2/z21/97 8
il Irrigation techniques pa/z21;87 4
Nielsenfarm 02A12/87 B _ﬂ
I To select a project, click its icon
| To copy or delete a project,
click appropriate buttan.
Copy | Delete |
I To open the
selected project, Cpen i
click "Open".
I Ta quit and return, Quit |
click "Cuit".

| To change project's name, memo or icon, doubleclick its icon or name.




The next step after creating a new project is usually the creation of a new scenario
(Section 2.5).



2.2 Opening an Existing Project

Click the *work with an existing project’ button in the ‘Welcome to GUICS' window, or
select Project|Open in the menu bar. Y ou will see the ‘ Project directory’ window. Click
the name of the project you want to work with. Click the *Open’ button in this window or
click the toolbar button

'}

==

OREN | v ou will see awindow of your project with the list of scenarios.

2.3 Copying a Project

Copying a project means creating a new project that has the same scenarios as the original
one, but has a different name and may have a different memo and a different icon.

Select the project to copy in the *Project directory’ window by clicking on its name or its
icon. Then click the ‘Copy’ button. The *Copy As...” window will be displayed.

|

oK, | Cancel |

Type aname for the duplicate that you want to create. Click ‘OK’ to return to the * Project
directory’ window. The copy will be present in the list of projects. Edit the duplicate if a
change in the memo and/or icon is needed.

2.4 Deleting a Project

To delete a project, select it in the dialog box of the ‘Project directory’ window by
clicking on its name or icon, then click ‘Delete’. The following warning will be displayed.

GUICS
Delete the project
"Comparison of warieties" 7

The name of the selected project will be shown in this window. Click ‘OK’ and the project
will be deleted. Click the *Cancel’ button to prevent the deletion.

2.5 Creating a New Scenario



Creating a new scenario means giving a name to the scenario, writing a memo about it,
selecting the scenario icon, and selecting the full set of scenario datasets.

Project “"Mew Project"”

S cenarios | Date | Status | li

I To agzemble a scenario, click "MHew'
I To modify a scenarnio, click "Open'’

MHew | [ EEL I

| To copy or delete a zcenaria,
click appropriate button,

(B I [felete I

T I To view results, select a scenario [or

I To zelect a scenario. click its icon or name. e hold contal key and select several for

I To change scenario's name, memo or icon, doubleclick itz icon or name. comparison) then click, "iew results'
I To produce wariants of the selected scenario, differing in one data

category, chooze "ary' LT I Wiewresnts I

it I

Y ou may create a scenario only after you have selected an existing or anew project. To
select a project, click the name or the icon of the project in the ‘ Project directory’ window
and open the project with the button *Open’, or use Project|Open in the menu bar. A
window appears that has the name of the project in the title bar:

The window with the project name in the title bar shows alist of scenarios that have
already been assembled, the date of assembling and the status of each scenario. The status
of a scenario shows whether a scenario has already been computed and is ready for an
immediate display of results, or that a scenario has only been assembled and still needs to
be computed. The list of scenarios will be empty for a new project. Click button ‘New’ or
use ‘New’ from the toolbar. The ‘Name and description of a scenario’ window will be

displayed.



MName of the scenatio (essential) Current ican Awailable icons (choose and doubleclick)

Firsttest scenario E - -
v 3

Describe your scenaria 5
W'tite something to remind you later

-k

what itis about (optional) Model
This is atest case with average =] - ;
weather. Hutcheson wariety, Bosket IGIymm J % ?
soil, narrow rows, and no irrigation L1l
3 4
[ .
| ig" |
i n 1 P (0] 8 -=‘.-"\ 8
| Click ar press "OK" after you finish.
I To quit this window and abandon ] B
the changes, click "Cancel". _———C_anElEI_J
sk, | =

Y ou have to select amodel to use in smulations with this scenario. A combo box with the
control button =l contains the list of available models. Y ou can see the whole list when
you click the control button =l. Click the name of the model that you intend to use in the
scenario. Then type the name of the scenario.

Writing a memo is recommended. Write something to remind you later what the scenario
isabout. Do not make the name of the scenario too long, use the memo to write details
about the scenario.

To select an icon, doubleclick it. Selection of an icon is optional.

Click the *OK’ button to start assembling the scenario. Dialog boxes with lists of available
datasets will be shown sequentially until datasets of all categories that are needed have
been selected.

Inthe GLY CIM example, the * Actual Weather’ window will be displayed first.



[P Actual Weather |

Select a datazet from the list and click "Choose
Datazets | Diate I i Tempearture close to average, _4_\_]
Balivar 97 03/%1 /97 radiation cloze to average, wet
Chtlar 08/29/97 July, dry August and September
7 Hester 97 03/21/97
# Mullens 97 03/21/97
@ Milzen34 030397
tﬂ Milzendh 03/0397
@ Milzen3e 030397 :_i li
’7%}' INilSE”54 @] Be zure the datazet appears here.
B Next Finish |
| Drapz 90-364; Last 12/29; | Cancel

Point to the name or the icon of a dataset to include it in the scenario and click the
‘Choose’ button. Be sure that the name and the icon of the selected dataset appear in the
box below the list of datasets (where the finger @l points). Then click the ‘Next' button to
see the list of datasets of the next category. The button ‘Next’ will be grayed out to show
when you are on the last step of assembling a scenario. By clicking the ‘Finish’ button, you
end the assembling of a new scenario.

Y ou may browse back and forth among the lists of datasets using the ‘Back’ and ‘ Next’
buttons.

Y ou will not be alowed to finish assembling the scenario if you have forgotten to select
one or more datasets. The message will look as shown at next page.

GuICS

One dataset or more still need to be chosen.
Check far lacking datasets

Use the ‘Back’ button to find the category of data you did not include in the scenario.

Y ou may cancel the assembling of a new scenario any time by pressing ‘Cancel’. Inthis
case, al information about the new scenario will be lost.

10



The newly created scenario will be given the status ‘Assembled’ in the project window.
The response of the model to this scenario will be computed when results are requested
(see Chapter 3 *Viewing results’).

I D ate I Statuz i Thiz iz a test case with average _n_I
i 03A11/92  Aszsembled weather, Hutchen wariety, Bosket
zail, narrow rows, and no
irngation,
=

I To azzemble a scenario, click "Mew"
I To modify a scenario, click "Open'’

R I=e Open I

1 To copy or delete a zcenario,
click appropnate button.

Copy | Delete |

. T I To view results, zelect a scenario [or

I To select a scenaria, click its icon ar name. - hold cortol key and select several for

I To change scenario’s name, mema of icon, doubleclick its icon orname.  comparizon] then click ™iew results”
| To produce wariants of the zelected scenario, differing in one data

categony, chooge Mam'', Wany I Wiew results I

[ it I

2.6 Editing an Existing Scenario

Editing an existing scenario means making changes in the name of the scenario, in its
memo, in the scenario icon, or in some of its datasets. Y ou cannot change the model in an
existing scenario.

Y ou may edit a scenario after you have opened the project to which this scenario belongs.
The window with the name of the project in the title bar shows alist of scenarios. Select

the scenario to edit by clicking itsicon or name. Click the ‘Open’ button in the window or
use ‘Open’ from the toolbar. The *Name and description of a scenario’ window will be

displayed.
Y ou may now change the name of the scenario.

Y ou may edit the memo and change the icon while you have this window displayed.
To select an icon, doubleclick it.

Click ‘OK’ to reach the first data category. The list of datasets will be displayed.

11



In the GLY CIM example, the * Actual Weather’ window will be displayed first.

| Actual Weather |
Select a dataset from the list and click "Choose"

Datazets | D ate I = Tempearture close to average, _4_1
_g Balivar 97 03/21,/97 radiation close to average, wet

@ Cogian 08/29/97 July, dry Auguszt and September

7 Hester 97 03/21/97

# Mullens 97 03/21/97

| Milsendd 02403497
Eﬂ Hilzen3s 02/03/97
[ Mils=n6 03/03/37 =] =
v;%k IMHSEVIEM 'ﬁ]] Be zure the datazet appearz here.
Eec | Mext Firish |
Choose |
| Dapsz 90-364; Lazt 12/293; Cancel

Click the ‘Next’ button repeatedly to reach the data category with the dataset you want to
replace.

Click the ‘Choose’ button the name or the icon of the dataset that you want to replace the
existing data set in the scenario. Be sure that the name and the icon of the selected dataset
appear in the box below the list of datasets (where the finger #l points). Then click the
‘Next’ button to see the list of data in the next category. Click the ‘Finish’ button when
you made all necessary changes.

Y ou may browse back and forth among the lists of datasets by using the ‘Back’ and ‘Next’
buttons.

Y ou may cancel the editing of the scenario any time by pressing ‘Cancel’. In this case, all
information about the changes you made will be lost.

The edited scenario will be given the status ‘Assembled’ in the project window. The

response of the model to that scenario will be computed when results are requested (see
Chapter 3 ‘Viewing results’).

12



2.7 Copying a Scenario

Copying a scenario means creating a scenario that has the same datasets as the original
one, but has a different name and may have a different memo and a different icon.

Select the original scenario in the window of the project by clicking on its name or its
icon. Then click the ‘Copy’ button. The ‘Copy As..." window will be displayed.

|

(0] 4 | Cancel |

Type aname for the duplicate that you want to create. Click ‘OK’ to return to the window
of the current project. The copy will be present in the scenario list. Edit the copy if a
change in the memo and/or icon is needed.

Copies dways have the status ‘Assembled’ and have to be re-computed to view results.

2.8 Varying a Scenario

Varying a scenario means creating one or more new scenarios which differ from the
origina onein datasets of only one category. An example is creating several scenarios that
differ from the original one in weather data, while the datasetsin al other categories (soil,
cultivar, etc.) are the samein al variants.

To vary ascenario, select it in the window of the project by clicking on its name or its
icon. Then click the “vary’ button. Y ou will see a combo box with the list of data
categories.

Select data category to vary

Cancel 1

Actual Weather :j

13



Y ou can see the whole list when you click the control button =l. Click the name of the
data type that you want to vary among scenarios, and click ‘OK’ to see available datasets
on this category. The window with those dataset names will be displayed. The following

exampleisfor soil datasets

soit g
Datasets | Date | = Hester farm .:.I
W aheml Qz/20.. Bolivar Ca.
BIL Adler silt loam 0s/07.. 5.
W allig3 oz/20.. 15

BB nsket silhy Inam 08/08..
W bosketd 0z2/20..
=] Caruthersville silty loam 0a,30...
By Crewassee clay loam 10401..
[H] Decaturd 10/08...
] Neraturk 1007

Cancel

| Q. I datasets. To proceed with

Izl

| To produce a single wariant,
select a dataset. To produce
several vanants, hold the
Ctrl key and select sewveral

the selection, click "OK",

Select all datasets that you want in the variants of the original scenario. To make the
selection, hold the CTRL key and click on the dataset names. Then click the ‘OK’ button.
Y ou will return to the current project window. All variants will be listed there. They will
have a composite name including the name of the original scenario and the number of the
variant in brackets. In the variants, the memo of the varied datasets will be appended to

the memo of the original scenario.

14



B, Project "Mew Project”

| To select a scenario, click its icon or name.

category, choogze "any'

Cluit I

| To change scenario®s name. memo or icon, doubleclick itz icon or name.
| T produce wariants of the selected scenario, differing in one data

Scenarios i Date I Statuz l Thiz iz a test caze with average li
B First test scenario [var 4 3] 03/11/98  Assembled weather, Hutchen variety, Bosket
B First test scenaio [var # 2] 03/11/98  Assembled ﬁﬁg;ﬂﬂﬂ”w rous. and fo
ﬁ First test scenarnio [var # 1] 03/11/98  Aszembled :j
£ First test scenario 03/1198  Computed

I To azzemble a zcenanio, click "Mew"
I To modify & scenarnio, click "Open'

Mew | Open I

| To copy or delete a scenanio,
click appropriate buttan.

Copy |

I T o view results, select a scenario [or
hold contol key and select several for
comparnizon] then click "wiew results"

Wary I Yiew results |

All variants are given the status ‘ Assembled’ and have to be re-computed to view the

results.

2.9 Deleting a Scenario

To delete a scenario, select it in the project window by clicking on its name or icon.
The following warning will be displayed.

GUICS E

)

Delete the scenario
"First test scenarin" ?

Cancel

Click ‘oK’ and the scenario will be deleted. Click the ‘Cancel’ button to prevent the

deletion.

15




Chapter Three: Viewing results
3.1 Obtaining results

Y ou can view the results of a single scenario or the results of several scenarios
simultaneoudly. To select asingle scenario, click its name or icon in the current project
window. To select severa scenarios, hold CTRL key and click the name or the icon of
each of them. Then click the ‘View results’ button. If some of the selected scenarios have
been assembled but have not been computed yet, the * Computations window will be
displayed. It shows the name of the scenario which is currently being calculated. For the
GLYCIM example, it aso shows the date being simulated.

% Computations

Firsttest scenario

Octd 1]

When all scenarios will be computed, the *View Results window will be displayed.

View Results

Graphs show the dependencies of essential variables on time.

Tables | Tables contain values of the most important variables.
Reparts I Reports are full size detailed output files of the models.
Summaries | A summary is asmall text file containing essential information

about the results of a scenario.

Cancel I

Not all the models may have all four types of the result output. A disabled button in the
‘View results’ window shows the type of output which is not supported by the model used
in the selected scenarios.

3.2 Viewing graphs

3.2.1 Selecting variablesto graph

16



Click the *Graphs’ button in the ‘View Results window. The * Select” window will be
displayed with alist of variables that can be shown in the graphs. The content of the
window is model-dependent. For the GLY CIM example, this window is shown

at next page.

Select
Leaf area of branches, sq. in. =
Leaf area of the main stem, sq. in.
ClLeaf area total, sq. in. !
CIMain stem height, in.
Number of branches
Number of flowers
CNumber of pods
CReproductive stage
Vegetative stage
Number of seeds
Seed weight, oz. per plant
Maximum temperature, °F
Minimum temperature, °F
Precipitation, in.

Cancel

CSolar radiation, Langley [calicm?) -

Not all variables are shown in the dialog box if the vertical scroll bar between buttons 21
and =l is present. Click these buttons to scroll through the list and see other variables.

Sdlect variables to graph by clicking the small square preceding the variable name. A
checkmark in the square marks the selection. To deselect, click the square again. When all
variables have been selected, pressthe ‘OK’ button. To quit viewing graphs, press the
‘Cancel’ button.

Each graph will be shown in a separate window, one window per variable.
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Different colors are used to display the result of different scenarios. Names of scenarios
will be written under graphs in the same colors as their curves.

3.2.2 Manipulating graphs

Manipulating graphs means resizing them, temporarily or permanently removing them
from the screen, and repositioning them.

=

Tile

=S

Cowver

= ==

The toolbar buttons Cased] Mxed | and
window buttons[=IBIX] are used to manipulate the graphs.

i}

Close

and individual graph

The toolbar button ‘Cover’ positions graphsin columns. Thisis the way the graphs are
shown initialy. The number of columns depends on the number of variables selected.
Selection of asingle variable results in one graphs shown, graphs of two to four variables,
five to nine variables, ten to sixteen variables, and more than sixteen variables will be
shown in two, three, four, and five columns, respectively. The sequence of graphsin the

columns is the same as the sequence of selected variables in the * Select’ window shown at
previous page.

The toolbar button ‘Cascd’ cascades graphs as shown below.
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Leaf area on the branches. sq. in.

Leaf area on the main stem, sq. in:
eal area total. sq. in.
Main stem height. in.
Mumber of branches
Mumber of flowers

Mumber of flowers

e 120
B Beckman's fi
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L L R il P L
My Jun Jul Aug Sep

Beckman's field 05

First test scenario

Cooper field 95

The toolbar button ‘Mixed’ isuseful if more than four variables are selected. Graphs of
first four variables are displayed, and therest of the variables are represented by the title
bars of their windows.
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The toolbar button ‘Tile’ tiles all the graphs as shown below.

= Leaf area on the branches. sq. in.

i

e

o i

= Precipitation. in.

S
S
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The toolbar button ‘Close’ closes all graphs and returns you to the current project window
with the list of scenarios.

The window button =1 minimizes the graph leaving visible only the title bar of the graph
window.

The window button (3] toggles between the graph’ s regular and maximum size.

The window button E removes the graph from the screen permanently.

Graphs may be too small to view if their total number islarge. There are several ways to
resize graphs and to make them more readable.

Any graph can be maximized by clicking its window button 8. To undo maximizing, click
the button B on the menu bar. This button is marked with an arrow in the figure below.

| Project  Datasets Model ‘Weather Options Window Help -IE‘I_{”
*

Y ou can cascade graphs by clicking the *Cascd’ button and then click the title bar of the
graph window to see the enlarged graph you want.

Y ou can remove al graphs but the ones you need by clicking graph window buttons E
Then use the *Cover’ button or the ‘Tile’ button to position the graphs.

Y ou can move graph windows around the screen by pressing the mouse left button and
dragging the graph. Release the button when the graph is where you want it.

3.2.3 Printing graphs

Y ou may print one graph at atime. Select the graph by clicking its window, and press the
toolbar button ‘Print’. Y ou will see the ‘Print’ window of Windows 95.
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Print E

—Printer

Marne: HF LaserJet lIF Plus Properties l

Status: Default printer; Ready

Type: HF LaserJet IF Flus

‘Where: LFT1:

Comment: [~ PFrintto file
—Printrange [~ Copies

& A MNumber of copies: I1 E:

e -i o

© 5

Cancel i

Check the properties of your printer before first printing. Press the ‘ Properties’ button and
check or change the paper size and the paper orientation. Y ou may experiment with the
bookmarks ‘Graphics’, ‘Fonts’ and ‘ Device options’ to get the best results for your computer
system. Pressthe ‘OK’ button to return to the ‘Print’ window when you finish with the
bookmarks. Then press ‘OK’ in this window to obtain your printout.

3.3 Viewing tables

3.3.1 Selecting variables to tabulate

Click the ‘Tables’ button in the ‘View results window. The * Select* window will be
displayed with alist of variables that can be shown in tables. The content of the window is
model-dependent. For the GLY CIM example, this box is shown below.

Select

Rainfall, in

rrigation, in

Potential transpiration, in
Actual transpiration, in

Not all variables are shown in the dialog box if the vertical scroll bar between buttons 21
and =l is present. Click these buttons to scroll through the list and see other variables.

Select variables to tabulate by clicking the small square preceding the variable name. A
checkmark in the square marks the selection. To deselect, click the square again. When al
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variables have been selected, pressthe ‘OK’ button. To quit viewing tables, press the
‘Cancel’ button. The table will be displayed. A GLY CIM example is shown below.

lTable  Hm=H|
Scenarios “ield, Iblac | Matuwrity date | Crop cover | Pa
Beckman's 94 BE.5 oSy 100.0 :
Beckman's 95 TE.9 osmT 100.0 1
Beckman's 96 58.7 0si01 100.0 1
Cooper Spring 94 46,3 oany 100.0 :
Coopet Spring 95 833 oan7 100.0 i
Cooper Spring 96 427 08f03 100.0 i
Mean 6z.9 100.0 1
Standard deviation 1686 0.0 ]
Masimum 833 100.0 p
Minimum 427 100.0 1
1] | 3|

Each table contains scenario names and the values of the selected variables. If the number
of selected scenariosis greater than three, the table will also contain mean, standard
deviation, minimum and maximum vaues for each variable.

If the number of selected variablesistoo large to display all the columns, the horizontal
scroll bar will appear between control buttons 21 and 1. Use these buttons to scroll across
the columns.

To quit viewing tables, press the toolbar button ‘Close’ or the window button XI.

3.3.2 Printing tables

Press the toolbar button *Print’. For instructions on using the ‘ Print” window, refer to the
section 3.2.3 ‘Printing graphs’. Tables should be printed with the landscape paper
orientation.

3.4 Viewing Summaries and Reports

3.4.1 Displaying summaries and reports

A summary isasmall text file containing essential information about the results of a
scenario. Reports are full size detailed output files of the models.
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Summaries or reports will be shown for each of the selected scenarios after pressing the
‘Summaries’ or ‘Reports’ buttons, respectively. For the GLY CIM example, summaries of
six scenarios will be displayed as shown below.

Project  Datazets _Model ‘W eather Q_ptions Window Help

B > ? =R 7| &
= [Hper {Eopy [Felete Help Tile Cover | Caszed Mized Close Print

S 1Beckman’s field 95 : Summary &1 Cooper field 95 - Summary = O] x| £3Beckman’s . =0 =
Datasets used in this run : Datasets used in this run : €4 Cooper fiel... El= ES

ActualWeatherFile CnGUICE Gy ActualWeatherFile CnGUICE Gy

ForcastWeatherFile :C:~GUICE-GE1ly ForcastWeatherFile :C:~GUICE-GE1ly

SoilFile (O EUICE Gy SoilFile (O EUICE Gy

InitializationFile C:~GLUIICE-G1y InitializationFile C:~GLUIICE-G1y

CultivarFile CnGUICE Gy CultivarFile O NG CENG Ly
C

IrrigationFile ;C:\GUICS\Glyr IrrigationFile ; HRNE N RSISRNE SR

MOISTURE STRESS - IRRIGATION REQIN)| Total rain for season (in.): 19.8I
Irrigation Table: (in.) Emergence Date s
827 2.00 First Flower  07.-0

Total rain for season (in.): 20.00]| Pod Initiation : 08.-00
4] | = | |
£ First test scenario - Summary £ Cooper field 94 : Summary M= ES
Datasets used in this run Datasets used in this run
ActualWeatherFile CGUICESG] ActualWeatherFile CGUICESGE Ly
ForcastWeatherFile :C:~GUICE-G] ForcastWeatherFile :C:i~GUICE-G1y
SoilFile PO NGUTICEGE] SoilFile O NEUITICE NG Ly
InitializationFile :C:~GUICE-G] InitializationFile :C:~GUIICESG1y
CultivarFile CGUIeE~GE] CultivarFile PO NGEITCENG Ly
IrrigationFile CGUICE~GF] IrrigationFile CmGUICE Gy
Irrigation Table: (in.) Total rain for season (in.): 22.6'
710 0.50 Emergence Date w055
717 0.65 First Flower  07.-0
8- 3 0.30 - Pod Initiation : gg-snl
| | 3 RS | |

To browse through summaries or reports use the vertical and horizontal scroll bars and
control buttons 21, =, 21, and 2.

=

Tile

i}

Close

=S

Cowver

=
hixed

=

Cascd

The toolbar buttons , and individua summary
window buttons [=IBIX| are used to change the appearances of summaries and reports.

The ‘Mixed’ toolbar button positions summaries and reports in columns as shown above.
Summaries or reports of the first four scenarios are tiled, and the rest of the summaries or
reports are represented by the title bars of their windows.

The toolbar button ‘ Cascd’ cascades summaries and reports as shown below.
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= Beckman's 94 : Summary

. Beckman's 85 : Summary
1| | £ Beckman's 96 : Summary
| HE £-Cooper Spring 94 . Summary
Scenarios H ¥ | =.Cooper Spring 95 | Summary i =
Fl } 1 Cooper Spring 96 : Summary
n l('- I(_ ]IE 1 MOISTURE STRESS - IRRIGATION REQUIRED =
:_ d b g E MOISTURE STRESS - IRRIGATION REQUIRED =
- W d F MOISTURE STRESS - IRRIGATION REQUIRED Create"
I 1 MOISTURE STRESS - IRRIGATION REQUIRED BN
W H E MOISTURE STRESS — TRRIGATION REQUIRED _l
M 1| MOISTURE STRESS - IRRIGATION REQUIRED
9 M I MOISTURE STRESS — IRRIGATION REQUTIRED
I 3 E F| MOISTURE STRESS - IRRIGATION REQUIRED |

The toolbar button ‘ Cover’ positions summaries or reports in columns:

£ Beckman's 94 : Summary [H[=]E

£-Beckman's 96 : Summary MEIEI|| £ Cooper Spring 95 - Sum__. M=l

Total rain for seas= MOISTURE STRESS - Tl MOTISTURE STRESS -
Emergence Date MOISTURE STRESS - Tl MOTISTURE STRESS -
First Flower Total rain for seasol MOISTURE STRESS -
Pod Initiation Emergence Date MOISTURE STRESS -
Harvest First Flower Total rain for seas
Canopy Height (in.) Pod Initiation Emergence Date
Main Stem Height (i Harvest First Flower
Crop Cover (%) Canopy Height (in.) Pod Initiation
Yield at maturity (—|| Main Stem Height (in || Harvest

x Mran Motrar % Mannnir Haimaht Fin A
1] | 3 1] | il
= Heckman's 95 Summan:  M=EIll<-Cooper Spring 94 Sum. M[=E3|l £: Cooper Spring 96 : Sum... =
Total rain for seas MOISTURE STRESS - 11 |MOISTURE STRESS -
Emergence Date MOISTURE STRESS - 11 MOISTURE STRESS -
First Flower Total rain for seasol MOISTURE STRESS -

The toolbar button ‘Tile’ positions all summaries or reportsin apile.

The toolbar button ‘Close’ closes all summaries or reports and returns you to the current
project window.

The window button =1 minimizes a summary or report window leaving visible only thetitle
bar of the window.

The window button [EI maximizes the summary or report to almost fill the screen. To undo
maximizing, click the button 21 on the menu bar. This button is marked with an arrow
in the figure below.
*
| Eroi'ect Datasets Model ‘weather Options Window Help Jﬂﬂ‘
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The window button X removes the summary or report from the screen permanently.
Y ou can remove all summaries or reports except those that you need by clicking the
summary or report window buttons X,

Y ou can move summary or report windows around the screen by pressing the mouse left
button and dragging the window. Release the button when the summary or report is where
you want it.

3.4.2 Printing summariesand reports
Press the toolbar button *Print’. For instructions on using the ‘ Print” window, refer to the

section 3.2.3 ‘Printing graphs’. Summaries and reports should be printed with the portrait
paper orientation.
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Chapter Four: Working with Datasets

Working with datasets means creating, editing, importing, or exporting datasets.
4.1 Selecting a Data Category

Datasets in GUICS are divided into data categories, like weather data, soil data, cultivar
data, etc. Each category has its own data structure. Therefore, to work with a dataset, you
need to select the data category first.

Click the ‘Datasets' item on the menu bar. The ‘ Select model and data category’ window
will be displayed.

Select model and data category

Choose model

lGlyu:im :_! Cancel !

The combo box contains the list of models currently plugged into your version of GUICS.
Press the =l button to see the list. Click the name of the model you want to work with.
Another combo box will be displayed which has alist of data categories for the model you
have selected.

Select model and data category
Choose model

iGchim _:j Cancel i

Choose current data category

iActuaI “Waather _:I

Press the =l button to see the list. Click the appropriate data category. Click ‘Cancel’ if
you want to quit working with datasets. Click ‘OK’ to proceed. Y ou will see the data
category window containing the list of available datasets and the control buttons ‘New’,
‘Open’, ‘Copy’, ‘Delete’, ‘Import’, ‘Export’” and ‘Quit’. These buttons are used to work with the
datasets. Additional buttons are used to refresh weather data with data obtained from a
weather station (see Chapter 5 * Updating weather datasets using weather stations'). An
example of a data category window is shown at next page.
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® Soil ]|

Select a datazet from the lizt and doublechck
[ atazets | [ ate I - _:_l
[ }atemi | 04/03/97 L]
W adlerz 030397
W alia3 030297
W bosketd 0343097
W bosket? 030397
E Caruthersville zilty loam 0973096
8L Commerce Silt Loam [Comml 4] o7/01./97 __v_i L]
M e I Open I Copy I Delete |
mport | [ Ewpot ]
it I

4.2 Copying a Dataset

To copy adataset, press the ‘Copy’ button in the data category window. Y ou will be
prompted to give a name to the dataset copy:

|

(0]4 | Cancel |

Type the new name and click ‘OK’. The copy will be created and its name will appear in
the list of datasets. Y ou may want to update its memo and/or icon (see Section 4.4 ).

4.3 Deleting a Dataset

To delete a dataset, select the dataset and press the *Delete’ button in the data category
window. A warning message will be displayed that contains the name of the dataset:
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GUICS

You are about to delete the dataset "Adler silt [oam"
together with all scenarios having it as a component,
Doyou really want that 7

Click ‘Yes’ to delete or ‘No’ to prevent the deletion. If ‘Yes' is pressed, the data set will be
removed permanently and its name will disappear from the dataset list.
All scenarios containing deleted component will be deleted.

4.4 Editing or Reviewing a Dataset

To edit or to review a dataset, select it and press the ‘Open’ button in the data category
window. First you will see the *Name and description of a dataset’ window.

» Name and description of a dataset

Mame of the datazet (essential) Current ican Auwailable icons (choose and doubleclick)

. EE

2

Describe vour dataset
Write something ta remind wou later
what it is about (optional)

Bragg farm |=]
tadison Co.

AL

1935

- Bk

¥

- &Y

[

| Click ar press "OK" after you finish. LJ

@

| To guitthis window and abandan

the changes, click "Cancel". Cancel

[, I | .:j

Make changes if needed and press ‘OK’ to continue. The ‘Edit Dataset’ window will
appear and in it you will see al datain the dataset in the same sequence as they are read by
the model code.

Single value entries will be shown in a two-column table as demonstrated by the GLY CIM
example at the next page.

You can edit values appearing in the right column. To update an entry in the table,
doubleclick it and make changes there.
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Use the scroll bar to locate what you need to change. To change the contents of a cell,
place the cursor in a cell, make the changes, and scroll to a next variable.

When you are through editing this table, pressthe ‘Next’ button. Thiswill send you to the
next tableif it exists, otherwise you will leave the editing mode.

Pressing the ‘Cancel’ button will discard all changes that have been made previously.

iP Soil ]|
M ame Walle
[ atabase name BBERMT.HYD
1
Soil hame and location Ahbernathy zilt loam,
2 Bragg farm, bMadison
Co. AL 1355
Murnber of zail horizonz 3
3

Bk Cancel

Arrayswill be shown in atabular form. For the GLY CIM example, one such entry is
shown below.
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I Soil _

Masimum  Hydraulic |Yolum. water |Slope of |Saturated  [olum, water Yolum, water |
depth of =il | diffugivity at |content at -1 Eglu:ug[h_l,ldr {water content content at FC|content of air
horizon, cm :-1 5 bars, |bars |cond] ws. | |y =il
;cm“Efda_l,l [ wolumn. vwater
_ : jcnntent | _ :
1 | 20 000413 0.1820 3 05110 0.2730 0.1704
o |40 0.000109 0.2650 72.7300 04950 0.3320 0.2473
| 20 0.000130 [ 0.2740 68,3000 0.4520 0.3400 0.2483
—— :

Fitigty Cancel Irzert B o Append Row Delete Fow

To update an entry in the table, doubleclick it and make the changes there. If you need to
insert arow, append arow, or delete arow, use the appropriate button at the bottom of
the window. An inserted empty row will be placed before the row in which one of the
entries has been highlighted. After al changes have been made, pressthe ‘Next’ button to
proceed. Pressing the ‘Cancel’ button will delete all changes that have been made
previoudly.

If no changes have been made, you will be returned to the data category window when the
data set ends.

If you have made changes, a warning window will be displayed.

Confirm

You changed the dataset.

. To discard all changes click "Cancel".

. To save the changes as a new dataset, click
"Save As".

. To permanently change the original dataset,
click "Replace”.

Cancel . SaveAs. |  Replace
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Y ou can choose (a) to save the modified dataset under a new name using the ‘Save as...’
button, or (b) to save it under the original name using ‘Replace’ button, or (c) to cancel all
changes. All scenarios containing changed dataset will receive status ‘Assembled’.

4.5 Creating a New Dataset

To create a dataset, press the ‘New’ button in the current data category window. First, you
will see the *Name and description of a dataset’ window.

+ Name and description of a dataset [ ]

MName of the dataset (essential) Currenticon Awailable icons (choose and doubleclick)

[Fange soll % % M i|

Describe yvour dataset 1 2
Write something to remind you later
what it is about (optional)

= _
e W
3 4
[~

| To quit this window and abandaon &

the changes. click "Cancel". Cancel

| | X &
| Click or press "OK" afteryou finish. oK jﬂ
B

[asbi®, AT LI

Type the name of the dataset. Writing a memo is recommended. To select an icon,
doubleclick it.

Click the ‘cancel’ button if you decide to abandon this dataset.

Click ‘oK’ when finished with the name, the memo, and the icon. Y ou will be guided
through al the entries of the data set. Some default values or character strings will be
shown and you must replace them with the entries of the new dataset.

Single value entries will be shown in a two-column table as demonstrated by the GLY CIM
example below. Y ou can edit values appearing in the right column after doubleclicking
them. Use the scroll bar to locate what you need to change. To change the contents of a
cell, place the cursor in a cell, make the changes, and scroll to a next variable.

When you are through editing this table, pressthe ‘Next’ button. Thiswill send you to the
next tableif it exists, otherwise you will leave the editing mode.

Pressing the ‘Cancel’ button will discard all changes that have been made previously.
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[

Mame Walue

[1atabaze name IBBERMT HYD
1

S oil name and location I8 bernathy =it loam,
2 Bragg farm. Madizon

Co. AL 1995

Murnber of zoil horizonz 3

3
Ermrety I Cancel |

Arrayswill be shown in atabular form. For the GLY CIM example, one such entry is
shown below.

To change adefault value or an earlier entry in the table, doubleclick it and use keyboard
key to edit a number.

If you need to insert arow, append arow, or delete arow, use the appropriate button at
the bottom of the window. When inserting a row, an empty row will be placed before the
row with a highlighted entry.

After al the data changes have been entered, pressthe ‘Next’ button to proceed. Pressing
the ‘Cancel’ button will delete all entries that have been made previoudly.

When the dataset is complete, you will be returned to the current data category window.
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|

b @stirirn Huydraulic Wolum. water |Slope of \Saturated  Malum. water [Volum. water
depth of zoil | diffusivity at | content at =15 loglhydr water content content at FC|cantent af air
horizon, o |-15 barg, barz cond] we. dry zoil
cm’2dday wiolurn. water
contert

1 |20

2 | 40 0000709 0.2650 V27300 0.4360 0.3320 02473

3 |2M 00007130 02740 £3.3000 0.4320 [.3400 02433

i [ H

Eiriiets Cancel Inzert Row Append Fow Delete Fow

4.6 Importing a Dataset

A dataset in ASCII format can be imported from any drive of the computer in use.
Y ou have to select amodel and a data category (see Section 4.1) and then click the
‘Import’ button in the data category window. The ‘Open’ dialog box will be displayed.

Use the ‘Look in” combo box to locate the file to import. Then click the filename and the
‘Open’ button.



Open [

Lok in: |E| ail

HiAbem] soi 2] Decaturh.soi 3| Dundeel sai 3 temphish.sai EE
@ Adlerd sai @] Decaturs. soi @] Dundee?? soi @] Orazss soi Pk
=] Allig3.soi @] Dubbs7 sai #|Dundee?3soi (& Rohin? soi =T
] Altus2 soi @] Dubbst sai @] Dundee?4 soi ] Sharkeyh soi =T
| Bosketd sai | Dundee1?2 soi | Foresth soi ]| Sharkey7 soi 3w
] Commi4.50i @] Dundee14.s0i #| Forest? soi 2| Sharkeys.soi

@] Decaturd. soi @] Dundeel 8 soi ] Forestd soi ] Sharkeyd soi

] Decaturd soi | Dundee19.soi ] Mariet? sai | Sharky11 50

1| | i
File name: I*.soi Open |
Files oftype:  |Soil Files (*soi =] Cancel |

[ Open as read-only

The window ‘Name and description of a dataset” will be displayed. Type the name of the
dataset. Any combination of characters can be used. Up to 40 symbols are permitted.
Writing amemo is recommended. To select an icon, doubleclick it.

Click the ‘cancel’ button if you decide to abandon this dataset.

Click ‘oK’ when finished with the name, the memo, and the icon. Y ou will return to the
current data category window. The imported dataset will be listed among the others.

4.7 Exporting a Dataset

A dataset can be exported in ASCII format to any drive and folder of the computer in use.
Y ou have to select a model and a data category (see Section 4.1), then click the ‘Export’
button in the current data category window. The Windows ‘ Save As’ dialog box will be

displayed.
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Save As EE

Sawve jn: IEI Sail :_! gl !__
#|Abernl soi |#] Decaturs soi |#] Dundee?1 soi ) Memphiss sai FIS
@] Adlerdsai [#] Decaturb.sai [#] Dundee?2 sai [#OraZss.sai 25
] Alligd soi [#] Dubbs? soi [#Dundee?3soi  [#]Robin? soi =T
] Altus2.s0i %] Dubbsf.soi [#) Dundee?4.soi 2] Sharkey6 soi =T
@] Bosketd sl [# Dundeei? soi [#] Foresth.soi [#] Sharkey? soi EkG
] Comm4.50i [#] Dundee14.50i [#) Farest? sai ] Sharkey8 soi

#] Decaturd.soi [#] Dundeelf.sai [#] Forests.soi [# Sharkeyd.soi

@] Decaturd soi [#] Dundee19.z0i (3] Mariett? soi 3] Sharky11 50

1 |

i
File name: I Save I

Save as type:  (EliplEE wEER]]

[ Dpen as read-only

Use the ‘ save i’ combo box to locate the destination drive and folder. Then type the
filenamein the ‘File name’ editing box and click the ‘Save’ button.

4.8 Accessing a Dataset During a Scenario Review
Any dataset can be accessed directly from the list of datasets in the boxes that are shown
when you edit or create new scenario. Doubleclick the name of the dataset in the list box.

The ‘Name and Description of a Dataset’ window appears. Refer to the section 4.4
‘Editing or Reviewing a Dataset’ for further instructions.
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Chapter Five: Updating Weather Datasets Using
Weather
Stations

GUICS dlows you to download data from weather stations manufactured by Campbell
Scientific, Inc., and to update weather datasets used in smulations. Y ou nheed amodem in
your computer system to download data.

GUICS operates with two versions of weather data files. Weather datasets are text files
that contain daily weather variables. These files are used in smulations and can be
accessed as described in Chapter 4 of this manual. Raw weather files contain al the data
coming from the weather stations, that is all information that the station collects each 15
minutes, hourly, and daily. These data are binary strings, i.e., sequences of zeros and
ones. Raw weather data files are used to update the weather datasets. Y ou do not have a
direct access to raw weather data.

Updating weather datasets is a two-stage operation. First, you call a weather station, and
GUICS will automatically update the raw weather data file associated with this weather
station. Second, you access the weather dataset that you want to update, and use ‘ Refresh’
or ‘Patch’ options to add the new information from the station in this dataset.

Calling weather station alone does not update the weather data that you usein
simulations.

Sections 5.1-5.5 of this chapter explains how to update raw weather data files. Sections
5.6-5.7 shows how to update your weather dataset using the raw weather datafiles.

5.1 Checking modem settings

Make sure that your modem is set properly.

Click the ‘start’ button at the taskbar.

Click the ‘Settings’ program group.

Click the ‘Control Panel’ program group.

Click the ‘Modems’ icon. The ‘Modems Properties window will be displayed.

Click the ‘Dialing Properties’ button. The ‘ Dialing Properties window appears.

Check the content of all boxes. Click ‘OK’ if everything is set correctly in this
window. You will be returned to the * Modems Properties window.

6. Click the ‘Properties window. The window of properties specific to your modem will
be shown.

agrwpNE
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Hayes Accura 144 Version 2 xx Properties

General | Connection |

@ Hapes Accura 144 Version 2.0

Fort. [ENYE

- Speaker volume

Off —-J High

= Maximum speed

{1200 =l

[™ Only connect at this speed

ak | Caticel |

Make sure that the box * Only connect at this speed’ is not checkmarked.

7. Click the ‘Connection’ bookmark. Click the ‘Advanced’ button. Make sure that the box
‘Use flow control’ is checkmarked.

8. Click ‘oK’ in thiswindow, and continue OK until you are in ‘Control panel’ group.

5.2 Setting a New Weather Station

EJguics

Click ‘Weather’ at the GUICS menu bar: Project  Datazetz  Model ‘Weather Option:  Window  Help

The ‘Weather Station’ window will be shown.

Weather Station E

Sttiu:un i Date I Firstl Lasti ‘wieather File Name:
C 03/17/398 1 78 [Blivada.bin
0211348 1 43
3 Nielzen station 031748 24 75 Laog

MHew... | Edit... | Delete Call

H&rm i | it |
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Click the ‘New..." button. The ‘ Station Name, Phone Number & File Name window will
be shown.

«# Station Mame. Phone Humber & File Hame

Enter a name for the station

Miglzen station

Country code: I'l_ -
&rea code; IE':'-I

Mumber: IW Cancel
File Marme IW

Give anameto the station. Make it descriptive. If you use severa stations, do not start
their names with the same word. The country codeis 1 for the USA. Y ou may use dashes
within the phone number.

Click ‘OK’. You will return to the ‘Weather Station” window. It will display the new
station name, the phone number, and the name of the raw weather file.

The name of raw weather data file is formed in GUICS automatically by taking first six
letters of the first word in the station name and adding two last digits of the current year.
The whole first word will be used if it contains less than 6 letters. For example, in 1997,
the station ‘ Cooper Field will be associated with the raw weather file data * cooper97’,
and the station ‘My new station’ will be associated with raw weather datafile ‘my97’.

Y ou can change the name that has been given automatically by editing it before clicking
‘OK’ button in the ‘ Station Name, Phone Number & File Name' window.

Check the station name and the phone number. Edit the station properties if you see an
error (see Section 5.3).

The new station has the *white phone’ icon.

5.3 Editing a Weather Station

Sdlect the station by clicking its name in the ‘Weather Station” window and click the *Edit’
button. The * Station Name, Phone Number & File Name window will be shown. Make

changes in the boxes, and press ‘OK’.

We do not recommend changing the name of a station during a year.
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5.4 Deleting a Weather Station

Click the ‘Delete’ button in the ‘Weather station” window. A warning will be displayed:
Dot |
o
I.\?l) Are pou zure to delete?

Click the *Yes’ button, and the last selected station will be deleted. Y ou may only delete
one station at atime.

5.5 Calling a Weather Station

Click ‘Weather’ at the GUICS menu bar:

Project  Datazetz  Model ‘Weather Option:  Window  Help
The *Weather Station” window will be shown.

The ‘yellow phone’ icons mark stations that has been called less than two weeks ago. The
‘red phone’ icons mark stations that has been called more than two weeks ago. The
‘green phone’ icons mark stations that have been used in the past but cannot be used now.

Click the ‘call’ button. Y ou will probably hear the characteristic sound of the modem
connection. Watch the log portion of the window for updates on the modem’ s progress.

Y ou may disconnect the calling session by clicking the ‘Hang up’ button.

After the modem isfinished, the ‘Call’ button will become active again. To verify if the
data transfer was successful, scroll through the log by using the arrows on the right side of
the log area.

Y ou may call multiple weather stations in succession by selecting more than one before

pressing the ‘Call’ button. GUICS will begin with the last weather station on the list and
call each selected station until it reaches the beginning of the selected list.
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Weather Station I

| Station | Date | First| Last |  “eather File Name:

&P Balivar County Agent's site 031748 1 7 l
& Hood 021948 1 49
Mielzen station n3invMme 24 75 Log

Bolivar County Agent's zite
Requesting data

Request answered
Receiving data

Bytes received 38

D ata tranzfer zucceszsful

fie|

Mew... | Edits, | [elets l Call HamgE Cluik |

A new raw weather file will be created for aweather station after calling it in the
beginning of a new year. The name of thisfile will include the current year. The old raw
weather file will still exist and can be used to refresh or patch weather data sets (see
Sections 5.6 and 5.7 below). To show the presence of the old raw data file, the name of
the station will be duplicated in the list of stations with the ‘gray phone’ —*no calls' icon.
Y ou need to select the name of the station with the ‘yellow phone' or the ‘red phone’ icon
to cal this station in the new year.

If your computer has problems with the modem connection or the station does not

respond properly, you will receive one of the following messages. ‘Error opening line’, ‘No
valid modem handle’, ‘Total timeouts are not supported’, ‘Station does not answer’, ‘Cannot get

info header’. If the connection can not be set properly, you may also receive error messages
from the Windows 95 in the following form:

Error

Q LINEERRE_LININITIALIZED

The text in thiswindow may vary. Press ‘OK’ to return to GUICS.

Press the *Quit’ button to finish the calling session.
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5.6 Refreshing a Weather Dataset

Refreshing a weather dataset means appending an existing set of weather data with new
data that has been downloaded from a weather station.

Click the ‘Datasets' item on the menu bar. The ‘ Select model and data category’ window
will be displayed.

Select model and data category

Choose model

lGlyu:im :_! Cancel !

The combo box contains the list of models currently plugged into your version of GUICS.
Press the =l button to see the list. Click the name of the model you want to work with and
click ‘oK’ button. Another combo box will be displayed which has alist of data categories
for the model you have selected.

Select model and data category

Choose model

iGchim _:j Cancel i

Choose current data category

iActuaI “Waather _:I

Press the = button to see the list. Click the weather data category. It isthe ‘Actual
Westher’ category in GLY CIM example. Click ‘OK’ to proceed. Y ou will see the data
category window containing the list of available datasets and the control buttons ‘New’,
‘Open’, ‘Copy’, ‘Delete’, ‘Import’, ‘Export’, ‘Quit’, ‘Refresh’, and ‘Patch’. The buttons
‘Refresh’, and ‘Patch’ are used to update weather data with data obtained from a weather
station. An example of the * Actual Weather’ category window is shown at the next page.
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E® Actual ¥eather

Select a datasetfrom the list and doubleclick
Datasets | Date | =]
Eaielsen 94 nzfe..
7 Miglsen 95 02421.
i 0221
5 02/25..
& standard gz/20..
=l
=4 | Open | Caopy | Delete |
Import | Export | Fatch | Refresh I
' Days 1-30; Last 01/30; | Qi

Click the weather dataset that you want to update. The days of the year in the current
dataset and the date of the last day in the file will be displayed at the bottom of the
window.

Click the‘Refresh’ button. The list of available raw weather data files will be shown in the
‘Open’ window. An example is shown below.

| Open

Lookin: |3 Archive 4 | ez 2
B Bolivad? bin

B] Hesterd? hin

] Hood97 hin

B hadisod?.bin

B Mullend? kin

B] Ragsdad? hin

Fil= namme: i Open ’
Filez of wpe: |Einary filez [* bin) f_! Cancel |

[ Open as read-only

Click the raw datafile you want to use in the update and click the‘Open’ button. Y ou will
return to the ‘ Actual weather’” window. The days of the year and the last date will be
changed showing the update. No new data have been downloaded if no changein the
last date occurs. Pressthe ‘Quit’” button when you have finished.
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5.7 Patching a Weather Dataset

Patching a weather dataset means replacing data for several sequential days. This
operation may be useful when the dataset has gaps in the sequence of the day numbers.
The gaps may be due the station breakdown or due to late downloading of data from the
station. Data from another station may be used to repair or replace data within a dataset.

Click the ‘Datasets' item on the menu bar. The ‘ Select model and data category’ window
will be displayed.

Select model and data category

Choose model

lGlyu:im :_! Cancel !

The combo box contains the list of models currently plugged into your version of GUICS.
Press the =l button to see the list. Click the name of the model you want to work with and
click ‘oK’ button. Another combo box will be displayed which has alist of data categories
for the model you have selected.

Select model and data category

Choose model .

iGchim _:j Cancel i

Choose current data category

iActuaI “Waather _:I

Press the =l button to see the list. Click the weather data category. Inthe GLYCIM
example, it isthe *Actual Wesather’ category. Click ‘OK’ to proceed. You will see the data
category window containing the list of available datasets and the control buttons ‘New’,
‘Open’, ‘Copy’, ‘Delete’, ‘Import’, ‘Export’, ‘Quit’, ‘Refresh’, and ‘Patch’. The button ‘Patch’ is
used to repair a weather dataset with data obtained from a weather station. Click the
weather dataset that you want to repair. The days of the year in the current dataset, the
date of the last day in the file, and gaps in the sequence of the day numbers will be
displayed at the bottom of the window.

An example of the * Actual Wesather’ category window with a dataset having gaps is shown
below.



[E® Actual Weather B3|
Select a dataset from the list and doubleclick

Datasets | Date | =]
AMielsen 94 02/21..
= Mielsen 95 02/l
Mielsen 96 nz2/21..
Mielsend? n2/25..
standard n2/20..

MNew | Cpen | Copy | Delete |

Import | Export | Fatch | Refresh |

| Days 133 Last 02/02 Gaps: 6-7; 20-21; Quit

Click the*Patch’ button. The list of available raw weather data files will be shown in the
‘Open’ window. An example is shown below.

IEF Open
Lookin: |23 Archive = ﬂ i_—
®] Bolivad?. bin
@Hester@l?.bin
B] Hood97 hin
[ hdadisod? bin
®] Mullend? bin
B Fagsdad? hin

File name: !Madisuﬂ?.bin Open I
Filez of type: IEinar_l,l filez [* bin) _'J Cancel I

[ Open as read-anly

Click the raw weather datafile that you want to use in patching the weather dataset. Click

the ‘Open’ button. The ‘' Time Interval’ window will be displayed that shows first and last
days of the year for which data are available in the selected raw weather datafile.
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EP Time Interval

Tstday  Last day

i'l_ !? Cancel

Typein thefirst and the last day of the gap in the dataset that you are patching and click
‘OK’. You will be returned to the * Actual Weather’ window. The gap will disappear
provided that the raw data file has datain the desirable interval of days. Repeat the
operation if you have several gaps. Click ‘Quit" when you have finished.
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Chapter Six: Adding A New Simulator To GUICS

To make an existing crop smulator capable of working with GUICS, three operations
are required. First, changes have to be made to the input and to the output of the program.
Second, the structure of the input and output datasets has to be documented. Third, the
code of the simulator has to be inserted into a standard code that will notify GUICS with
an appropriate WINDOWS message when the simulation ends.

We assume that the ssmulator reads input files and produces output files. We do not
accommodate simulators working with databases in this version of GUICS.

6.1. Modifying And Documenting Input And Output

The objectives of these operations are (a) to arrange for the input and output file names to
be read from asingle file‘RUN.DAT" and (b) to produce a ‘PROFILE’ file that will be
used in GUICS to name and display your datasets properly.

Step-by-step instructions follow.

1.1.  Number your input datafiles.
1.2. Assuming that each file represents a data category, give a short name to this
category. For example, ‘weather’, ‘FertAppl’, or ‘drainage’ are suitable.
1.3.  Give adescriptive name to each data category. For example, ‘ Daily weather’” may
be suitable for the *weather’ category, ‘Fertilizer applications may work for
‘FertAppl’, etc.
1.4. Assignto theinput files of each category the same extensions, e.g., let the file that
contains soil data get an extension like ".soi", etc.
1.5. Modify the output of the simulator to produce one or more of the following four
files:
- a‘graphics file that will contain columns of daily calculated variables
showing the crop status,
- a‘summary’ filethat will be areatively small text file containing
condensed information about simulation results,
- a‘report’ file that may contain as much detailed output as needed for
analysis of a particular smulation,
- a‘table file that will contain the most important numerical results of
smulations, like yield, total irrigation, total rainfall, etc.

Y ou may skip producing any of the four filesif you do not want the
corresponding output to be shown in GUICS.

1.6. Make your code read the input file names as character strings from the

‘RUN.DAT’ file in the same sequence as the input files were numbered.

1.7. Makeyour code read the input datain free format.

1.8. Create afile named ‘PROFILE’ describing your data sets and the presence or

absence of each of the four output files.
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Follow the format below.

Line# Contains Example
1 [Any descriptivetitle] Profile for the canola model CAMOD
2 [Modé's name - short] CAMOD
3 [N = Number of data categories| 3
4  [1st data category short name] Weather
5 [1st data category descriptive name] Daily weather data
6 [1st datacategory extension] wea

7-9 [2nd data category]
10-12 [3rd data category]

3*n+1 [Nth data category short name] Phen
3*n+2 [Nth data category descriptive name] Phenological parameters
3*n+3 [Nth data category extension] .phn

3*n+4 ['Graphics file: 0 = absent, 1 = present] 1

3*n+5 ['Summary’ file: 0=absent, 1 = present] 0O

3*n+6 ['Report’ file: 0= absent, 1 = present] 1

3*n+7 ['Table file: 0= absent, 1 = present] 1
6.2 Documenting Input And Output Datasets
To list and describe al items that are in any of the new model’ s input and output files, you
have to write scripts. Script files are written separately for each data category, and also for
‘Graphics and ‘Table' files.
6.2.1 Writing Scripts For Data Categories

A script file for a data category must have a name coinciding with the short name of the
data category (which are listed in lines 4, 7 and so on of the ‘PROFILE'’ file).

Any script file name has to have the extension ".sct”.

The script files for output should have names "GRAPHICS.SCT" and "TABLE.SCT".

The grammar of scripts follows.

Any entry in adataset, numeric or not, is caled anitem. An item can be a number, a
character, or atable, or acombo-box (drop-list).

Each ‘table’ item represents one or more one-dimensional arrays. Each array is placed in
the table column. Several arrays of the same length can be placed in adjacent columnsin a
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table. For example, in weather files, data on daily radiation, temperature, and precipitation
are placed in adjacent columns, one column for each type of data. A single array (column)
will aso be represented by a‘table’ item.

Every item and each column in atable has a name and a display format. Display format is
needed if you have a preference how the variable will be shown when editing datasetsin
GUICS. Otherwise, it can be omitted (see below).

Every script beginswith atitle asafirst line. Thisline is skipped by interface but you need
to provideit.

The end of ascript fileis marked with " @@".

The body of a script file between the first and the last lines consists of descriptions of each
item. The description of every item has exactly 3 lines.

The first line of a description provides the item’'s number, eg., "@12", where "12" isthe
item number itself and " @" marks the beginning of a description. Descriptions are
numbered as @0, @1 and so forth. The interface checks these numbers and does not
accept scripts with incorrect numbering.

The second line of an item description contains the name of the corresponding item (not
longer than 50 characters).

The third line of a description shows the type and format of the item. Accepted types are:

int Integer number

float Floating point number

char A portion of text, delimited with starting and ending
apostrophes.

date Of format MM/DD/YY - month, day and year each having

two digits, e.g. 07/08/97.

date(short)  Of format '"MM/DD', with apostrophes.

dummy To mark an item which currently is not used by the model
or which you for some reason do not want to be available
for editing. Such an item should appear in the data file as a
separate line and may actually be a set of items on one line.
Dummy items are reproduced by GUICS “as iS’ when a
data set is edited. The user does not have any access to

them.

combo A Windows combo box. Must be supplied with a list of
aternatives (see example below).

table This description marks the beginning of a table of items.

After this three-line description, descriptions of each
column follow, beginning with the first column.
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A typeisfollowed with aformat in parentheses. These parentheses may be empty (no
format) but they are till required, e.g.
int()
int(%3d)
float(%7.1f)
float(%09.1E)
float(%.1G)
dummy()
date()
date(short)
char()
char(%s)
char(%10s)
combo(Sprinkle,Furrow,Flood)
table(1,& 3)
table(<7,&12)
table(5,&-1)

The ‘dummy’ type does not require format (but parentheses are still required!).

The'int’ and ‘float’ type formats must obey the standard C-conventions. They begin with
"%", followed with (optional) field length, then (in case of float) precision (again
optional). If precisionis present, it is preceded with adot ".". Format is ended with "d"
for integers, "f" for floats when desired in fixed format, "€" or "E" for floats to be
presented in exponential format and "g" or "G" for mixed format.

A dash (/) isused asthe last character in aformat to indicate that the next item starts new
ling, i.e. “/” meansanew line.

We repeat that it is not necessary to supply aformat for the ‘int’, ‘float’, ‘date’, and ‘ char’
typesif the item is not the last one on aline. Y ou may leave empty parentheses. In that
case the item will be presented in some default format. A slash can be used alone in the
format if theitem isthe last one on aline.

Tables must have aformat that consists of two numbers separated by a comma. The first
number equals the number of columnsin the table. The second number is the number of
the item in the script file that contains the number of rows in the table. For example, a soil
data file may contain an item "number of horizons', followed by atable that lists several
properties for each of these horizons. The script file describing this dataset might ook
likethis:

@15

number of horizons

int()

50



@24

properties of each horizon

table(6,& 15)
The second number in the format for the table (15) is the script file number for the item
"number of horizons'. The item that specifies the number of rows must appear in the
script before the table. Because this item may be changed when a dataset is edited, care
must be taken to ensure that the new number of rows corresponds with the number of
rowsin the new table.

The first number in atable's format can be preceded with a"<". In that case, the number
will be the upper limit for the number of columns, whereas in the current datafile this table
may have fewer columns. For a such atable, each row must occupy exactly one linein the
datafile.

In the case of large tables, where the numbers of rows and columns are completely
specified, it is not necessary for each row of data to be on asingle line. Each row can
extend over severa lines and it will still be properly treated.

The second number in atable's format is always preceded with ampersand "&". This
ampersand reserves space for future updates.

If the second number in the table format equals -1, this marks the case of atable which
ends with the end of the datafile. This table must be the last portion of information in the
datafile.

We present as an example of the script for the following GLY CIM soil file:

'BOSKET4.HYD ' 'Bosket sandy loam,DBES,F9,Stoneville,MS 1989
3
.64920E-04 .13200E+00 .45740E+02 .45900E+00 .38100E+00 .38000E-01 .12990E+01 3.57e+00 3.476e+00
.64920E-04 .13200E+00 .45740E+02 .45900E+00 .38100E+00 .38000E-01 .12990E+01 3.57e+00 3.476e+00
.46000E+02 .50500E+00 .00000E+00 .10000E+01 -.10000E+00 -0.01e+00 999 -2130509298
26 .64920E-04 .13200E+00 .45740E+02 .45900E+00
.38100E+00 .91800E-01 .12990E+01 3.57e+00 3.476e+00 -.532e-01
53 10 -2130509254
71 .12310E-02 .16500E+00 .38680E+02 .49500E+00
.29700E+00 .137e-08 .11910E+01 3.12e+00 5.293e+00 -.433e-03
56 10 -2130509210
201 .28340E-03 .14300E+00 .41840E+02 .50500E+00
.36200E+00 .10500E+00 .11620E+01 3.12e+00 5.293e+00 -.302e-01
75 5 0

The file begins with two character strings. Then, there is the number of horizons (3 in this
case). The three following lines are inherited from previous versions and are kept to allow
us to use old datasets. The table follows next. It contains 14 columns and three rows. The
total number of the rows is the same as the number of soil horizons. The variablesin the
columns are maximum depth of soil horizon, cm, hydraulic diffusivity at -15 bars (m?/day),
volumetric water content at -15 bars, dope of log (hydraulic diffusivity) vs. volumetric
water content, saturated water content, volumetric water content at field capacity,
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volumetric water content of air dry soil, bulk density (g/cm®, water content / water
potential parameter, saturated hydraulic conductivity (cm/day), water potential of air entry
(bar), sand content (%), clay content (%), and an integer pointer (not used).

The script file for this soil dataset is:

Script for Soil Data file for Glycim
@0

Database name
char(%s/)

@1

Soil name and location
char(%s/)

@2

Number of soil horizons
int(%3d/)

@3

Unused

dummy()

@4

Unused
dummy()
@5

Unused
dummy()
@6

Table of soil properties

table(14,&2)

@7

Maximum depth of soil horizon, cm
float(%64.0f)

@8

Hydraulic diffusivity at -15 bars, cm"2/day
float(%11.4E)

@9

Volum. water content at -15 bars
float(%7.4f)

@10

Slope of log(hydr cond) vs. volum. water content
float(%7.4f)

@11

Saturated water content

float(%7.4f)

@12

Volum. water content at FC

float(%.4f)

@13

Volum. water content of air dry soll
float(%610.4f)

@14

Bulk density, g/cm”3

float(%68.2f)

@15

Water content / water potential parameter
float(%10.2E)

@16

Saturated hydraulic conductivity, cm/day
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float(%11.3E)

@17

Water potential of air entry, bars
float(%12.4E)

@18
Sand content, %
float(%5.1f)

@19
Clay content, %
float(%5.1f)

@20
Trash
dummy(/)

@@

6.2.2 Writing Scripts For ‘Graphics' Files

The graphics file consists of asingle table. The script of a graphics file assumes that the
first column is day of year. All other columns are listed as numbered items according to
the script grammar in section 6.2.1.

We present as an example, the script for the following GLY CIM graphicsfile:

.000 -304 6.549 ....
.000 -280 6.848 ....
.000 -256 7.139 ...

183 0.025 58.240 58.265 9.826 0
0
0
0 .000 -231 7455 ...
0
0
0

2

184 0.259 62.342 62.601 10.492 3

185 0.486 64.958 65.444 11.152 3

186 0.734 69.601 70.335 11.887 3

187 1735 74535 76.270 12.657 3 .000 -207 7.780 .....

188 2.782 65.474 68.256 13.388 3 .000 -183 8.082 ...
3

189 3.974 70.641 74.615 14.200 .000 -158 8411 ...

The script file for this graphicsfileis:

Script for graphics (Glycim)

@0

Leaf area on the branches, sq. in.
float()

@1

Leaf area on the main stem, sq. in.
float()

@2

Leaf area total, sq. in.

float()

@3

Main stem height, in.

float()

@4

53



Number of branches
float()

@5

Number of flowers
float()

@6

Number of pods
float()

@7

Reproductive stage
float()

@8

Vegetative stage
float()

Leaf water stress
float()
@@

6.2.3 Writing Scripts For ‘Table' Files

It is assumed that this file aways has a single line of numbers. The script (table.sct)
describes this line according to the grammar of section 6.2.1.

For the GLY CIM example, the script of the ‘table’ fileis:

@0

Yield, Ib/ac
float(%7.1f)
@1

Maturity date
date(short)
@2

Crop cover %
float(%9.1f)
@3

Rainfall, in
float(%9.1f)
@4
Irrigation, in
float(%9.1f)
@5

Potential transpiration, in
float(%9.1f)
@6

Actual transpiration, in
float(%9.1f)
@7
Drainage, in
float(%9.1f)
@@



We recommend in any questionable case to confer to sample scripts supplied with the
model GLY CIM.

6.3. Bracketing the Crop Simulator

We assume that the model to be plugged into GUICS is coded in C or FORTRAN
dialects, compatible with Windows 95. We have used Microsoft C/C++ and
Microsoft FORTRAN 90.

A program, written in dialects of FORTRAN 77 may need some modificationsto be
recompiled with FORTRAN 90. Please, refer to the corresponding software manuals.

A FORTRAN program must be transformed to become a subroutine without parameters.
A new WinMain program is supplied that:

(i) providesinterface with Windows,

(i) startsthe aforementioned subroutine,

(1i1) sends final message to GUICS and returns.

The text of the WinMain is given in Appendix B.

A program, written in C to run under Windows, is only updated to include the final
message. The text of this message is given in Appendix B.

A program, written in C to run under DOS, needs changes analogous to the FORTRAN
case.

6.4. Installing the Crop Simulator

Collect the script file, modified executable files, and the ‘PROFILE’ file into one folder.
Click the ‘Model’ item on the menu bar. Click ‘Add’. The Windows ‘Open’ dialog box
will be displayed. Find the folder where the ‘PROFILE’ and other files are, click the name
of the *PROFILE’ file, and click ‘Open’.

6.5. Removing a Crop Simulator

Click the ‘Model’ item on the menu bar. Click ‘Remove’. The * Select Model to Remove’
window will be displayed. The combo box contains the list of models plugged in your
version of GUICS, Press the =] button to see the list. Click the name of the model you
want to remove.

Chapter Seven: Viewing Model-specific Graphics

55



Some crop simulators may have specific graphical capabilities to display data and results.
GUICS provides an optional use of these capabilities.

To view available graphical options, select one or more scenarios in the current project
window and click ‘Options’ button at the GUICS menu bar. The list of available options
will be displayed. The ‘Animation’ option will be displayed in the GLY CIM example.

== GUICS

Project  Datasets  Model Weather Rl ﬂindnw Help

[ Ijs- w o Animatian = == = = ] =
Mew Open Copy Delete | Help I {iile [Eaven | Eaecd || kMided Efmse Eitt

= Welcome to GUICS
i Project Directony

b, Project "Nilsen Farm" E3

To use an option, checkmark it by clicking at it. Then click the ‘View results' button in the
project window. Distributions of soil water potential, soil water content, temperature and
root density in soil profile will be shown asthe GLY CIM modé runs.

== GUICS
Project  Datazetz Model “Weather Options Window  Help
O B x 7 H|l B | ® | 2| & =
[HEw [ Eer [Eapys | elete Help Tile [Eawver | Eased | Riked Cloze it

B Quilt I [l 9 || it (o] x]

Molsmre connene Roco agnz Imp

GGz
GG
G LGE
[ )
(kg H
iz
o4
(VS )
[HE £

anting with wide rows.
by z0il,
b2,

LFre ez
L3re ez

emble a zcenano, chok "Hew'
difiy & zcenario, click "Open'!

5 e 15 X X W

i I Open I

= o JRTSTEST [ i B [ 2 Compuotion:

Lo oF sucdon Soll e pstanrs

0 L - .

Scenanio 18

Il 14

56



Y ou need to refer to the model’ s manual to control graphical options specific for amodel.
In the GLY CIM simulator, for example, it is possible to control the number of days
between consecutive graphs. This number is entered in data sets of the ‘Initiaization’ data
category as the * Frequency of output required, days .

Mame Walue ﬂ

1 Latitude, dearees B
5 Firzt day of simulations 135
4 Last day of simulations JBR
4 F o zpacing, in. 15.00
5 Flant population per ft. of row 440

R ow orientation measured eaztward | 105.0
& lirom north, degrees
. Frequency of output required, days 1

frad}
To close the model-specific graphs, press the close toolbar button Ej
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Chapter Eight: Removing GUICS from Your Computer

Click start button B8] o vour taskbar.

=

Ei& Settings

2. Go to the Settings program group

w

Go to the Control Panel program group | = Control Panel and click it.

Doubleclick the ‘Add/Remove Program’ icon

Click GUICS in the list of programs and click the‘Add/Remove...” button.

Click *Yes’ in the *Confirm File Deletion’ window.

Uninstall Shield program will remove components of GUICS from your computer.

Click the *Yes' button if you will be asked whether any of dynamic link library files

(‘mfc42.dll’, *‘msvcirt.dil’, “msvert.dil’, *ug30.dil’, or ‘tapi32.dll’) should be deleted.

8. Click ‘oK’ when the Uninstall Shield program completes its work and informs you that
some files should be deleted manually.

9. Click ‘oK’ in the * Add/Remove Programs Properties’ window.

No A

10. Doubleclick the ‘My Computer’ icon :

11. Find the icon of the destination directory that was used in installation of GUICS
(GUICS by default). Click thisicon and press ‘Delete’ key on the keyboard. Confirm
deletion if you will be prompted to.

APPENDIX A Terminology

We follow the terminology and conventions proposed in Windows Interface Guidelines
(1995). Common components of primary windows are referred as shown below.

Title bar Window
buttons

|
= Project Directory

Menu bar

We refer to windows using their title text.

The items in pop-up menus are referred to as Namel|Name2 where Namel is the menu
title and Name2 is the menu item. One letter is underscored in each of these names.
Pressing the underscored letter in the menu name along with the *Alt" key opens the menu.
Pressing the underscored letter in the menu item name starts the operation associated with
thisitem.
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Thetool bar is placed under the menu bar. It consists of several command buttons that can
be used only from the active window. Tooltips, i.e. small pop-up windows show the
primary functions of buttons in the toolbar.

o | & X ? H EBE|® | RB| 2 =
ey | Open | Copy [ Delete]  Help Tile | Cover| Cascd| Mixed | Close | Frint

List boxes are used to display and to select projects, scenarios and datasets.

| Date | Status
10/06/96  Computed
Abernathy field in 85 10406496 Computed
Abernathyfield in 94 10/06/98 Computed
jBDSketfield in 95 10/06/96  Computed
T Eosket field in 94 [war#1] 10/06/96  Computed
[ Bosket field in 94 [war# 2] 10/06/96 Computed

Combo boxes are used to select a model or a data category.

Select model and component %]

Choose model

Cancel

i

IGchim

Choose current component type

[

I/—'\l:tual “Weather

d her
ForecastWeather
Soil

— Initialization
Wariety

Irrigyation

Multiple selection list boxes are used to select results to be displayed in graphic or in
tabular form.



Select

Number of flowers
Number of pods
Reproductive stage
Vegetative stage
Number of seeds
T5eed weight, oz. per plant

[
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APPENDIX B Standard Code
B.1. Executable file — FORTRAN

We assume that the main program of the model’s code is now a subroutine without
parameters called ModelMain.

Compilation of the following code will produce an executable file that hasto be used
when the model isadded to GUICS.

I FORTRAN 90 text
integer function WinMain (hinstance, hPrevinstance, &
IpszCmdLine, nCmdShow)
IMS$ ATTRIBUTES STDCALL, ALIAS :'_WinMain@16' :: WinMain

USE MSFWIN

INTEGER, intent(IN) :: hinstance, hPrevinstance
INTEGER, intent(IN) :: nCmdShow
INTEGER, intent(IN) :: IpszCmdLine

INTEGER retval, yield
LOGICAL retlog

hwndMain = FindWindow (NULL, "GUICS"C)
IF (hWndMain .EQ. 0) THEN
retval = MessageBox (NULL, "Interface is needed!"C, &
'Error'C, IOR(MB_OK,MB_ICONSTOP))
WinMain = -1
RETURN
END IF
CALL ModelMain

retlog = PostMessage(hWndMain, 1028, INFO1, INFO2)

11028 is a code for END-OF-WORK message.
I INFO1 and INFO2 may be some data to hand to interface.

WinMain =0
END

SUBROUTINE ModelMain I Former main, now subroutine

<Text of former FORTRAN main program>
<Text of al subroutines>

B.2. Executable file — C++

A C++ program written to run under Windows has to be amended at the point of
return at least with the following two lines:
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HWND hWndMain = FindWindow (NULL, "GUICS");
PostMessage(hWndMain, 1028, (WPARAM)INFO1, (LPARAM)INFO2);

Themain program of a C code written to work under DOS hasto be transfor med
into void function ModelMain (). The following code has to be compiled to obtain
the executable to use when the model is added to GUICS.

#include <windows.h> // includes basic windows functionality
#include <stdio.h>
#include <string.h>

HINSTANCE hinst;

* FUNCTION: WinMain(HANDLE, HANDLE, LPSTR, int)

*

****************************************************************************/

int APIENTRY WinMain(
HINSTANCE hinstance,
HINSTANCE hPrevinstance,
LPSTR IpCmdLine,
int n"CmdShow

)
HWND hWndMain = FindWindow (NULL, " - GUICS");
ModelMain();

PostMessage(hWndMain, 1028, (WPARAM)INFO1, (LPARAM)INFOZ2);
return O;

B.3. Dynamic Link Library

To use model-specific graphics under GUICS, both the executable code of the model and the
auxiliary routines need to be compiled as dynamic link libraries (DLL). We present here an
example of GLYCIM that illustrates general idea and can be used as a template for other

models.

Two DLLs are used. The Glycim.dll exports the function Model that contains the model itself,

allocates a memory for data exchange and updates those data during a scenario run.

The QuiltAux.dll exports function GetDim that defines all the model-specific parameters and

adapts data pointers for GUICS.
The function Model is arranged as follows:

INTEGER(4) FUNCTION MODEL(ThreadParm)
IMS$ATTRIBUTES DLLEXPORT :: MODEL

USE MSFWIN
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INTEGER(4) ThreadParm(6), DayFromDate, ERRCLS, Weather, iret

CHARACTER SoilFile*130, InitialsFile*130, CultivarFile*130,
IrrigationFile*130, GraphFile*130, ReportFile*130,
SummaryFile*130, TableFile*130, String*80,
TaskFile*130

POINTER (Pntr, TaskFile)

Ro Ro Ro

hwndMain = ThreadParm(1) ! a handle to the main window
ThreadParm(3) = GlobalAlloc(0, 804*8) I'4int, 2 + 4*200 double
ThreadParm(4) = GlobalLock(ThreadParm(3))

IAttrPtr = ThreadParm(4)

fAttrPtr = iAttrPtr + 16

BuffPtr = fAttrPtr + 16

hMutex = ThreadParm(5) I mutex defined in GUICS

Pntr = ThreadParm(6) I IpszTaskFile

iret = WaitForSingleObject( hMutex, INFINITE )

iAttr(1) = NKH

iAttr(2) = NL

iAttr(3) = 10

iAttr(4) = 20

fAttr(1) = WIDTH

fAttr(2) = DEPTH

iret = ReleaseMutex( hMutex )

iret = PostMessage (hwWndMain, 1032, 0, 0) I sends a message the ! dimensions are
I ready

I periodically updates the data
iret = WaitForSingleObject( hMutex, INFINITE )

DO K =1, NKH
DOL=1,NL
Buffer(K,L,1) = VH20C(L,K)
Buffer(K,L,2) = RTWT(L,K)
Buffer(K,L,3) = ALOG10(ABS(PSIS(L,K)))
Buffer(K,L,4) = TS(L,K)
END DO
END DO
iret = ReleaseMutex( hMutex )
iret = PostMessage ( hwWndMain, 1032, JDAY, 0) ! data are ready

Note that the final message (=1028) must not be sent now.
As the model is a thread (and no longer an independent program), it must receive all necessary
information through the argument ThreadParm passed from GUICS.
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ThreadParm[0] : handle to the main GUICS’ window

ThreadParm[1] : (not used by MODEL)

ThreadParm[2] : HGLOBAL hMem (memory, allocated in MODEL)

ThreadParm[3] : pointer to the data buffer (produced in MODEL)

ThreadParm[4] : handle to the mutex (defined in GUICS)

ThreadParm[5] : a pointer to the character string = a path to the task file that lists all the input

files

ThreadParm[6] : (not used by MODEL)

A sample listing of the function GetDim follows.

/I For use with Glycim

#include "stdafx.h"

extern "C" __declspec(dllexport)

int GetDim (DWORD DW, int* pM, int* pN, int* pMmax, int* pNmax,

{

CString* Title, double** f, double** px, double** py,
double** pDx, double** pDy, double* fmin, double* fmax)

/I Arguments:

1
1
1
1
1
1
1
1
1

DW - produced in Glycim.dll - contains a pointer to allocated memory (input)
*pM and *pN — actual grid width and height (output)
*pMmax and *pNmax - maximum dimensions (in the case of GLYCIM they are not equal
to the actual sizes of the grid
Title — a CString array providing titles to all clips
*f[] — pointers to data
*px and *py — pointers to grid coordinates (these are produced by GetDim)
*pDx and *pDy — pointers to coordinates increments (they will be calculated later by GUICS)
fmin[] and fmax[] - bounds for the variables to be graphed

AFX_MANAGE_STATE(AfxGetStaticModuleState())
inti, j, nScr;

/I Number of pictures
nScr = 4,

/I Bounds for variables
fmin[0] = 0.0; // VH20C
fmax[0] = 0.5;

fmin[1] = 0.0; // RTWT
fmax[1] = 0.02;

fmin[2] =-1.0; // PSIS
fmax[2] = 1.4;

fmin[3] =0.0; // TS
fmax[3] =40.0;

int* iPtr = (int*)DW;
double* fPtr = (double*)DW;

/I Actual grid dimensions
*pM = *iPtr;
*pN = *(iPtr + 1);

/I Maximum dimensions
*pMmax = *(iPtr + 2);
*pNmax = *(iPtr + 3);



/I Cell sizes
double Width= *(fPtr + 2);
double Depth= *(fPtr + 3);

/I Array size
int Size = (*pNmax)*(*pMmax);

/I Pointers to arrays
f[0] = fPtr + 4;
for (i=1; i<nScr; i++)
fli] = fli-1] + Size;

/I Coordinates

*pDx = (double*)calloc(2*(*pN+*pM+2), sizeof(double));
*pDy = (double*)&(*pDx)[*pM+1];

*px = (double*)&(*pDy)[*pN+1];

*py = (double®)&(*px)[*pM+1];

for (i=0; i<= *pM; i++)
(*px)[i] = i*Width;

for (j=0; j<= *pN; j++)
(*py)[i] = j*Depth;

Title[0] = "Moisture content";
Title[1] = "Root density";
Title[2] = "Log of suction";
Title[3] = "Soil temperature”;
return nScr;
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APPENDIX C File System of GUICS

C.1. Directories and Permanent Files

GUICS GUICS home directory
B guics.exe GUICS executable
m convert.exe Conversion program
m guics.hlp Help file
m guics.cnt Contents file
m station.dat Weather station database
m ARCHIVE Weather binary download archive
m <MODEL1> Directory for the 1% model
m <modell>.exe 1% model's executable
m profile Definition of the model
m graph.sct Script for the model’s graphic output
m table.sct Script for the model’s table output
m <COMPONENT1> Directory with datasets of the 1* category
m <COMPONENT2> Directory with datasets of the 2" category
m <MODEL2> Directory for the 2" model
m <model2>.exe 2" model’s executable
m profile
m graph.sct
m table.sct
m <COMPONENT1>
m <COMPONENT2>
o
m PROJECTS

m <PROJECTI1>.PRT
m <PROJECT2>.PRT

C.2. Dataset Files

All of the datasets belonging to a particular component of the model reside in the directory
<COMPONENT_NAME> For example, in the GLY CIM model, the first component of
the model is weather; therefore, the corresponding datasets would be in the WEATHER
directory.

For each dataset, there are three files:
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<dataset>.hdr, which containsthe logica name of the dataset and its memo;
<dataset>.<ext> which contains the dataset data; the file name extension is defined in
each modd’ s profile;

<dataset>.ico which contains this dataset’ sicon.

The dataset belonging to a component regarded as modem component (this can only be a
weather component) may aso have afile with name <dataset>.bnd. Thisfileisused to
control the contiguity of the weather data.

Dataset names that appear on the screen are not necessarily the names that will be used for the original
dataset files. Datasets that contain the same types of data will share the same
<component_name>.def and <component_name>.sct files.

C.3. Project Files

Every project has a directory with name <PROJECT_FILE_NAME>.PRT.

This directory contains the project’s header file, descript.hdr and project’ sicon file,
icon.ico. Descript.hdr contains the project’s logical name and memo.

Also, in thisdirectory are each project’s scenario files.

All project directories are subdirectories of the directory PROJECTS
The logical name of a project does not necessarily coincides with the corresponding physical name of this
project’s directory.

C.4. Scenario Files

All scenarios of any project livein this project’ s directory

<PROJECT_FILE_NAME>.PRT.

An assembled scenario <Scenario_name> has threefiles:

1. <Scenario_Name>.scn, which contains the scenario’s logical name and memo.

2. <Scenario_Name>.ico, which contains the scenario’sicon.

3. <Scenario_Name>.run, which contains the name of the scenario’s model and alist
of its datasets.

After a scenario is computed, the model may produce these additional files.
4. <Scenario_Name>.out,

5. <Scenario_Name>.grp (or <Scenario_Name>.g01>),

6. <Scenario_Name>.tab

7. <Scenario_Name>.sum

C.5. Weather Binary Files

Current weather binary filesreside in adirectory \GUICS\ARCHIVE.
Their internal format is binary. It is reported here only for the sake of completeness.

No. | Variable | Internal type | Length, | Comments
bytes
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1 | Name char 32 Name of the station

2 | Phone char 24 Phone number

3 | Sign WORD] 2] 4 Current status of the station

4 | Pointer LONG 4 Last datalogger pointer value

5 |FirssDay | WORD 2 Julian number of the first day available in
thisfile

6 | LastDay WORD 2 Julian number of the last day available in
thisfile

7 | LS WORD[3] 6 Lengths of 15-min, 1-hour and 1-day
records, respectively

8 | uTime 8 Reflects the last time when downloaded

9 | reserved WORD 2

10 |reserved | WORD[14] 28

After this header the file contains weather records as they result from download.

APPENDIX D

Converting WINGLY Files to GUICS Format

The old WINGLY -style files (jobs / runs) can be (optionally) converted into GUICS files
(project / scenarios / datasets).
The conversion isvalid only for the GLY CIM model.

time.

The old files remain unchanged.

Every job transforms into a project with the same name.

Every run belonging to the job transforms into a scenario with the name of the job
plus a number in square brackets, e.g. “job1[05]".

Newly created scenarios will have “ Assembled” status.

Datasets belonging to new scenarios will be copied to an appropriate dataset
directory. If there were files with coinciding names, they will be overwritten!
Normally you will be prompted to perform converting (and may skip it) at the end of the
installation procedure. However the conversion program convert.exe resides in the same
directory as guics.exe (see Directories and Permanent Files) and can be invoked at any

Working with convert.exe is ssmple and straightforward.

i3 Convert E3 i
Select | Cluit |
Fram:

IE:HWINELY

To start conveersion, click &l or "Select

To quit, click "Cuit"
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Y ou have two possibilities:
m eaither click All to convert al of the old files,
m orclick Select - you will evoke the standard Windows-style file dialog. Go to the
directory you need and select jobs which are to be converted, then click the button
Open inthefiledialog.

First choice requires that the full path of the old files (e.g. “c:\wingly”) is to be supplied
for the converter. If the path appears to be invalid, you will get a message that the file
“variety.dat” islacking and the procedure stops.

Second choice does not require this information since you can manage paths with the file
dialog.

In both cases, if during the conversion procedure some files appear to be missing, you will
get a message that the conversion may be incomplete (and the corresponding scenario will
lack some datasets). This could be managed through editing the affected scenarios.

Open
Look in; I £3) Wingly

@EBraggElE_ijé

=] Fortunad.job
=] Testl job

File name: I".iu:ul:u Open I
Filez of twpe: Iil:lb files [*.job] _'ﬂ Cancel |

[T Open az read-only




